Expression and aggregation of recombinant alpha A-crystallin and its two domains.
The 20 kDa alpha A and alpha B subunits of alpha-crystallin from mammalian eye lenses form large aggregates with an average molecular weight of 800,000. To get insight into the interactions responsible for aggregate formation, we expressed in Escherichia coli the putative N- and C-terminal domains of alpha A-crystallin, as well as the intact alpha A-crystallin chain. The proteins are expressed in a stable form and in relatively high amounts (20-60% of total protein). Recombinant alpha A-crystallin and the C-terminal domain are expressed in a water-soluble form. Recombinant alpha A-crystallin forms aggregates comparable with alpha-crystallin aggregates from calf lenses, whereas the C-terminal domain forms dimers or tetramers. The N-terminal domain is expressed in an initially water-insoluble form. After solubilization, denaturation and reaggregation the N-terminal domain exists in a high molecular weight multimeric form. These observations suggest that the interactions leading to aggregation of alpha A-crystallin subunits are mainly located in the N-terminal half of the chain.